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Purpose/Objective: The MacroMedics Double Shell 
Positioning System (DSPS) is a new fixation system for cranial 
radiotherapy (RT). It consists of a mouldable mask in 
combination with an also individually moulded head rest. In 
this study we compare the setup accuracy and stability of 
patient positioning using the DSPS versus an in-house 3-point 
mask solution. 
Materials and Methods: In 20 patients receiving cranial RT 
extra conebeam computed tomographies (CBCT) were 
acquired to calculate the geometrical setup uncertainties 
(mean-of-means (µ), systematic (Σ) and random (σ) errors). 
10 stereotactic brain RT patients were immobilized using an 
in-house 3-point mask solution, a 3-point mask with 
integrated dental fixation (bite). While the 3-point masks 
were moulded, the patients were asked to bite on a wooden 
spatula through the mask to improve the fixation of the 
upper jaw and prevent pitch. During each of their 3 RT 
fractions, 3 CBCTs were acquired. The first CBCT was used 
for positioning, the second CBCT was acquired in the 
treatment position just prior to irradiation, and the third 
CBCT was acquired directly after treatment. The errors of 
the interfraction motion (registration of the 1st CBCT and the 
planning CT) represent a situation in which no setup 
correction is applied. The residual errors (registration of the 
2nd CBCT and the planning CT) are the uncertainties after 
application of the setup correction. The intrafraction motion 
is the movement during the actual treatment between the 2nd 
and 3rd CBCT. 10 palliative cranial RT patients were 
immobilized using the DSPS, again with bite. These patients 
received 5 or 10 RT fractions. During 5 of these fractions 
extra CBCTs were acquired analogue to the previous group.  
The geometrical uncertainties were calculated as described 
by Van Herk (Sem. Rad. Oncol. 14(1) 2004: 52-64). 
Results: The setup errors for both fixation systems are shown 
in the table. Almost all the systematic and random errors are 
smaller for the DSPS system, only the random pitch angle 
error of the residual error is larger. Yet only half of all the 
errors in the mean-of-means decreases when the DSPS is 
used. In particular the longitudinal shift, roll and again the 
pitch worsen for both the interfraction motion as well as for 
the residual error. Nevertheless, after setup correction the 




Conclusions: The fixation with the in-house 3-point mask 
solution is already quite satisfactory. Yet the DSPS seems 
promising to be able to give even better fixation. For each 
group 20 more patients will be included in the study to 
investigate the uncertainties further and to enlarge the 
sample size. In particular reasons for the current increase in 
error of the mean-of-means should be verified, like a possible 
learning curve in moulding and using the DSPS.  
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Purpose/Objective: With patient positioning using skin 
marks, set-up errors during the first fraction can go 
undetected, since the expected couch coordinates are not 
known in the Record and Verify (R&V) system. In our clinic, 
treating 2500 patients per year, a few times a year an 
incorrect isocenter is used, e.g. due to selection of skin 
marks from an old or other plan. Even in-room imaging 
cannot fully prevent such incidents. We therefore propose an 
automated workflow that transfers the absolute couch 
coordinates and site-specific tolerance table from the CT via 
the Treatment Planning System (TPS) to the R&V system, 
causing an interlock when the patient is positioned 
incorrectly. 
Materials and Methods: Crucial for this workflow was the 
installation of the same long-extension universal couch tops 
(UCT LE, Civco) on our CT and Linacs. With immobilization 
devices patients can then be positioned identically on all 
systems. We recalibrated all couch pedestals, using the couch 
top indices as a reference, to ensure identical absolute 
coordinates for each Linac. Furthermore, we implemented an 
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automated transfer of couch coordinates from CT to Linac. 
The absolute coordinate system of our CT (Aquilion LB, 
Toshiba) depends on the couch position at start-up. 
Therefore, we use daily QA scans at a fixed position and an 
in-house developed PHP script to calibrate the absolute 
coordinates and derive the relation between these 
coordinates and the relative coordinates used in our TPS 
(Pinnacle v9.2, Philips). In the TPS this relation is applied to 
calculate the expected absolute couch coordinates, taking 
into account a possible isocenter shift. Finally, during plan 
export, the couch coordinates and applicable tolerance table 
are automatically transferred to our R&V system (Mosaiq, 
Elekta). We tested this new approach on 82 plans that were 
generated for 70 patients undergoing whole breast 
irradiation. The predicted couch coordinates were compared 
with the actual coordinates used during the first fraction 
(after CBCT verification), as stored in Mosaiq. 
Results: For the 82 plans, we calculated the absolute 
difference between the predicted and actual couch 
coordinates. The longitudinal coordinate showed a 
mean/median difference of 0.7/0.5 cm, while the vertical 
and lateral coordinates differed by 0.5/0.5 and 0.8/0.6 cm, 
respectively. The figure shows the distribution of the 
absolute differences between the predicted and actual 
longitudinal couch coordinates for all 82 plans. Clearly, we 
can predict the couch coordinates within 1 cm in the 
majority of cases. 
 
Conclusions: We developed and tested a fully automated 
workflow to transfer absolute couch coordinates and site-
specific tolerance tables to the R&V system. This approach 
substantially improves patient safety, by ruling out gross set-
up errors, thus reducing the risk of irradiating the patient at 
the wrong isocenter. In addition, the automatic transfer of 
couch coordinates and tolerance tables decreases the 
workload. 
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Purpose/Objective: The process of radiobiological modeling 
is based on analysis of clinical and radiotherapy data that can 
be combined for determining dose/response models and 
predicting different kinds of outcome. Models have been 
usually published in literature by using heterogeneous 
software solutions, in many cases based on proprietary, ad 
hoc or commercial packages. 'R' software is actually 
considered the most growing up solution for data analysis and 
statistics and it is totally free and open source. This policy 
helped in widely diffuse this platform since its 1st release. 
This background led us to decide to use R software to 
develop our package for radiobiological modeling. 
Materials and Methods: Moddicom offers the possibility to 
analyze a wide series of clinical data starting from 
spreadsheets (containing observations or times about 
outcome and patients follow up) or by entering directly 
DICOM files, achieved by planning workstations or by 
diagnostic staging exams. All these data sources can be 
analyzed by building dataset ready to be scanned by ad hoc 
modeling functions, in order to fit the most relevant 
radiobiological models already published in literature, to 
actual dosimetry and clinical data. The conversion from 
DICOM-RT files to dose data is performed by calculating DVH 
after computation of 3D mesh structures. Dose distribution 
can be reduced to parameters for model fitting by using EUD, 
Vdose or Dvolume conversion functions. Furthermore, a 





DICOM images visualization with some tools for optimized 
view, as window level-width) has been programmed. For the 
first time DICOM-RT files can be read inside 'R' software 
without using any other tools except for this free software 
downloadable from the web. A final set of functions has been 
programmed to allow users to extract matrices of numeric 
data coming from DICOM diagnostic images and DICOM-RT 
Structure files, in order to provide the possibility to analyze 
the 'content' of ROIs for radiomics evaluation purposes. A set 
of functions tuned for numerical images analysis, including 
signal processing by FFT and image filtering, has been 
realized in order to facilitate users in large image series 
analysis. A final aspect to be considered is the set of DCMTK 
wrappers functions that allows to be independent from any 
other R software package, being based on a well known 
software library already implemented in many products. 
Results: Moddicom development has been completed and 
now the software is under fine tuning. It has already been 
used in several abstracts submitted to this meeting from our 
institution. 
